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AMENDED CLAIMS 

[received by the Intemational Bureau on 19 April 2004 (19.04.2004); 
new claims 22-45 added; remaining claims unchanged (6 pages)] 

arcuate conical expansion cone segmaits interleaved atnong the longitudinal slots; 
and 

an actuator for adjusting ^ tubular adfustable expansion cone, con^)rising: 

a fiist tubular member coupled to fee a^ustable tubular expansion cone defining a plurality of first 

radial passage and coinprising a phiiality of intemal flanges interleaved among the first radial 

passages; 

a secoittd tubular member received wifhin the first tabular member defining a plurality of second radial 
passages interleaved ancwong the first radial passages and comprising a plurality of external 
flanges interleaved among the first and second r^al passages and fte internal flanges; and 

a tubular expansion cone cot^lcd to a»e second tubular rocmber for mdi ally cxpa:nding the tubular 
adjustable eaqmnsicm cone. 

20. A method of plastically deforming and radially expanding a tubular member, comprising: 
positiomng an adjustable tubular expansion cone within the tubular member, and 

increasing the size of the adjustable tubular expansioo cope within the expandable tubular member, 
comprismg: 

positioning a tubular segmented expansion cone withm the tubular member; 

posrdomng a tubular expansion cone within fee mbular member; and 

displacing the tubular expansion cone relative to die tubular segmented ei^ansioa cone. 

21 . An apparatus for plastically defonning and radially e?q>a&ding a tubular member, con^rising: 
means f<»- positionTng an adjustable tubular expansion cone wifein fee tubular member, and 
means for increasing fee size of the adjustable tubular expansion cone within the expandable tubular 

member, compiising; 

means ibr positioning 8 tubular segmMJted e3q)ansion cone within fee tubular member; 
means for positioning a mbular expansion cone wifein fee tubular member; and 
means for displacing fee tubular expansion cone relative to the tubular segmented expansion 
cone. 

22. An apparatus for forming a wellbore casing wifein a weUbore wifein a subterranean formation, comprising; 

a tubular support member; 

an acyustabte expansion device coupled to fee tubular support member; 
an actuator coupled to fee tubular support roembCT for adjusting fee circumfearential size of a 
segmented outer sur&ce of fee adjustable expansion device; 
an expandable tubular member coupled to fee tubular siq)port member deflnhig a longhudinal passage for 
i«ceiving fee tubular support member, fee adjustable expansion device, and the actuator; and 

one or more sealing members for sealing fee interfece between fee tubular support member 
and fee expandable tubular member. 



13 

AMENDED SHEET (ARTICLE 19) 



wo 2003/016669 



PCT/US2002/024399 



23. The apparatus of claim 22, wherein the adjustable expansion device comprises: 

a tubular body defining a plurality of longitudinal slots and comprising a plurality of internal 
arcuate expansion segments interleaved among the longitudinal slots. 

24. The apparatus of claim 22, wherein the actuator comprises: 

a first tubular member coupled to the tubular support meinber defining a plurality of first 
radial passage and comprising a plundity of internal flanges interleaved among the first radial passages; 

a second tubular member received within the first tubular member defining a phirality of 
second radial passages interleaved among the first radial passages and comprising a plurality of 
extenud flanges interleaved among the first and second radial passages and the imeraal flanges; and 

an expansion device coupled to the second tubular member for radiaUy expanding the 
adjustable expansion device. 

25. A method of forming a wellbore casing widun a wellbore within a subtenanean formation, comprising: 
positioning an expandable tubular member and an adjustable expansion device wilhm the 
wellbore; 

increasing the circumferential size of a segmented outer surfiice of the adjustable expansion 
device within the expandable tubular member, and 

plastically deforming and radially expanding the expandable tubular member using the 

adjustable expansion device. 

26. The method of claim 25, wherein increasing the size of the adjustable expansion device within the 

ejqmdable tubular member comprises: 

positioning a segmented expansion device within the expandable tubular member; 
positioning an expansion device widiin the expandable tubular member, and 
displacing Ae expansion device relative to the segmented expansion device. 

27. An apparatus for forming a wellbore casing within a weUbore within a subterranean formation, comprising: 

means for positioning an expandable tubular member and an adjustable expansion device 
within the wellbore; 

means for increasing circumferential size of a segmented outer surface of the adjustable 
expansion device wiOiin the expandable tubular member; and 

means for plastically deforming and radially expanding the expandable tubular member using 
the adjustable expansion device. 

28. Tbe apparatus of claim 27. wherein the means for increasing the size of the adjustable expansion device 
within the expandable tubular member comprises: 

means for positioning a segmented expansion device within the expandable tubular member. 

means for positioning an expansion device within the expandable tubular member; and 
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means for displacing the expansion device relative to the segmented expansion device. 

29. An adjustable expansion device for plastically deforming and radially expanding a tubular member, 
comprising: 

an adjustable tubular expansion device; and 

an actuator for adjusting the tubular adjustable tubular expansion device. 

30. Hie adjustable expansion device of claim 29, wherein the adjustable tubular expansion device comprises: 

a tubular body defining a plurality of longitudinal slots and comprising a plurality of internal 
arcuate expansion segments interleaved among the longitudinal slots. 

31 . The adjustable expansion device of claim 29, wherein the actuator comprises: 

a first tubular member coupled to the adjustable expansion device defining a plurality of first 
radial passage and comprising a plurality of internal flanges interleaved among the first radial passages; 

a second tubular member received within the first tubular member defining a 
plurality of second radial passages interleaved among the first radial passages and comprising a 
plurality of external flanges interieaved among the first and second radial passages and the internal 
flanges; and 

an expansion device to the second tubular member for radially expanding the tubular 
adjustable expansion device. 

32. A method of plastically deforming and radially expanding a tubular member, comprising: 

positioning an adjustable expansion device within the tubular member; and 
increasing circumferential size of a segmented outer surface of the adjustable expansion 
device within the expandable tubular member. 

33. The method of claim 32, wherein increasing the size of the adjustable expansion device within the tubular 
member comprises: 

positioning a segmented expansion device within the tubular member; 
positioning an expansion device within the tubular member; and 
displacmg the expansion device relative to the segmented expansion device. 

34. An apparatus for plastically deforming and radially expanding a tubular member, comprising: 

means for positioning an adjustable expansion device within the tubular member; and 
means for increasing the circumferential size of a segmented outer surface of the adjustable 
expansion device within the expandable tubular member. 

35. The apparatus of claim 34, wherein the means for increasing the size of the adjustable expansion device 
within the mbular member comprises: 
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means for positioning a segmented expansion device within the tubular member; 

means for positioning an expansion device within the tubular member; and 

means for displacing the expansion device relative to the segmented expansion device. 

36. An apparatus for forming a wellbore casing within a wellbore within a subterranean formation, comprising: 
a tubular support member; 

an adjustable expansion device coupled to the tubular support member, comprising: 
a body defining a plurality of longitudinal slots and comprising a plurality of internal 
expansion segments interleaved among the longitudinal slots; 

an actuator coupled to the tubular support member for adjusting the size of the adjustable 

expansion device, comprising: 

a first tubular member coupled to the tubular support member defining a plurality of 
first radial passage and con^rismg a plurality of internal flanges interleaved among the first radial 
passages; 

a second tubular member received wiAin the first tubular member defining a plurality of 
second radial passages interieaved among the first radial passages and comprising a plurality of 
external flanges interieaved among the first and second radial passages and the internal flanges; and 

an expansion device coupled to the second tubular member for radially expandmg the 
adjustable expansion device; 

a shoe releasably coupled to the adjustable e^qjansion device; 

an expandable tubular member coupled to Ae shoe defining a longitudinal passage for 
receiving the tubular support member, the adjustable expansion device, and the actuator; and 

one or more sealing members for sealing the interface between the tubular support member 
and the expandable tubular member. 

37. A method of forming a wellbore casing within a wellbore within a subterranean formation, comprising: 
positioning an expandable tubular member and an adjustable expansion device within the 
wellbore; 

increasing the size of the adjustable expansion device within the expandable mbular member, 
comprising: 

positioning a segmented expansion device within the expandable tubular member, 
positioning an expansion device within the expandable tubular member, and 
displacing the expansion device relative to the segmented expansion device; and 
plastically deforming and radially expanding the expandable tubular member using the 
adjustable expansion device. 

38. An apparatus for forming a wellbore casing within a wellbore within a subterranean formation, comprising: 
means for positioning an expandable mbular member and an adjustable expansion device 
within the wellbore; 
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means for increasing the size of the adjustable expansion device within the expandable tubular 
member, comprising: 

means for positioning a segmented expansion device within the expandable tubular member, 
means for positioning an expansion device within the expandable tubular member; and 
means for displacing the expansion device relative to the segmented expansion device; and 
means for plastically deforming and radially expanding the expandable tubular member using 
the adjustable e?qpansion device. 

39. An adjustable expansion device for plastically deforming and radially expanding a tubular member, 
comprising: 

an adjustable tubular expansion device, comprising: 

a tubular body defining a plurality of longitudinal slots and comprising a plurality of internal 

expansion segments interleaved among the longitudinal slots; and 

an actuator for adjusting the adjustable tubular expansion device, comprising: 

a first tubular member coupled to tfie adjustable mbular expansion device defining a plurality 

of first radial passage and comprising a plurality of internal flanges interleaved among tiie first radial 

passages; 

a second tubular member received within the first tubular member defining a plurality of 
second radial passages interleaved among the first radial passages and comprising a pliirality of 
external flanges interleaved am<mg the first and second radial passages and the internal flanges; and 

an expansion device coupled to the second tubular member for radially expanding the 
adjustable tubular expansion device. 

40. A method of plastically deforming and radially expanding a tubular member, comprising: 

positioning an adjustable tubular expansion device within the tubular member; and 
mcreasing the size of the adjustable tubular expansion device within the expandable tubular 
member, comprising: 

positioning a tubular segmented expansion device within the tubular member; 
positioning an expansion device within the tubular member, and 
displacing the expansion device relative to the segmented expansion device. 

4 1 . An apparatus for plastically deforming and radially expanding a tubular member, comprising: 

means for positioning an adjustable expansion device within the tubular member; and 
means for increasing the size of the adjustable expansion device within the expandable tubular 
member, comprising: 

means for positioning a segmented expansion device within the tubular member; 

means for positioning an expansion device within the tubular member; and 

means for displacing the expansion device relative to the segmented expansion device. 
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4^ A method of radially expanding and plastically defonning a tubular member, comprising: 

positioning an adjustable expansion device within the tubular member, 
adjusting a size of the adjustable expansion device within the tubular member; and 
displacing the adjustable expansion device relative to the tubular member by pulling the 
adjustable expansion device through the tubular member using fluid pressure. 

43 A system for radially expanding and plasticaUy deforming a tubular member, comprising: 

means for positioning an adjustable expansion device within the tubular member; 
means for adjusting a size of the adjustable expansion device within the tubular member, and 
means for displacing the adjustable expansion device relative to the tubular member by 
pulling the adjustable expansion device through the tubular member using fluid pressure. 

44. A method of radially expanding and plastically deforming a tubular member, comprising: 
positioning an expansion device within the tubular member; and 
displacing the expansion device relative to the tubular member by pulling the expansion 

device through the tubular member using fluid pressure. 

45 A system for radially expanding and plastically deforming a tubular member, comprising: 
means for positioning an expansion device within the tubular member; and 
means for displacing the expansion device relative to the tubular member by pulling the 
expansion device through the tubular member using fluid pressure. 
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